Pressure overload per se rather than cardiac angiotensin converting enzyme activity may be important in the development of rat cardiac hypertrophy.
To investigate the roles of the renin-angiotensin system and blood pressure in cardiac hypertrophy caused by a pressure overload. Cardiac hypertrophy was induced by constricting the abdominal aorta above the renal arteries. After they had been banded, the rats were treated with the lower (1 mg/kg per day) or the higher (10 mg/kg per day) dose of quinapril [an angiotensin converting enzyme (ACE) inhibitor], or the lower (1 mg/kg per day) or the higher (10 mg/kg per day) dose of TCV-116 [an angiotensin II (AngII) AT1 receptor antagonist], for 4 weeks. Then, we measured the mean blood pressure (MBP), body weight, left ventricular weight (LVW), and serum and cardiac ACE activities. The higher dose of quinapril and that of TCV-116 prevented left ventricular hypertrophy and MBP elevation. Both the higher and the lower doses of quinapril reduced the serum and cardiac ACE activities significantly, whereas the higher dose of TCV-116 reduced the cardiac ACE activity and increased the serum ACE activity. The lower dose of quinapril, however, exerted no significant effect on MBP and the LVW:body weight ratio, although it reduced the cardiac and serum ACE activities significantly. There was a significant positive correlation between the MBP and the LVW:body weight ratio regardless of the cardiac ACE activity in data from all groups (r = 0.676, P < 0.0001). Our data indicate the importance of the blood pressure as a determinant of cardiac hypertrophy because inhibition of cardiac ACE activity alone without lowering of the blood pressure is insufficient to prevent cardiac hypertrophy. Our results suggest the presence of other pathways for AngII production not mediated by ACE, or growth factors other than AngII in pressure-overload cardiac hypertrophy.